The voltage-clamp fluorometry technique.
Ion channels are the cell's gatekeepers. These proteins selectively allow ionic current to flow down its electrochemical gradient. In some cases, specialized chemical or voltage sensing domains respond to environmental changes and signal the cell to adjust its internal chemistry in response to its surroundings. Because of their importance in cell function, channels have been the focus of intense study at the functional and structural level. Here we describe the optical technique voltage-clamp fluorometry (VCF) which is used to monitor the functional state and probe the structural rearrangements that take place as ion channels are activated by voltage. VCF combines electrophysiology, molecular biology, chemistry, and fluorescence into a single technique. Our focus is on voltage-gated ion channels, but the technique described can be applied to other proteins. We describe the cut open vaseline gap configuration (COVG) for VCF recording.